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(54) APPARATUS AND METHOD FOR PLACING CONDUCTIVE BALL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively detect mis-pick 
up and mis-placement. 

SOLUTION: When a conductive ball 1 provided at a supply 
unit of the ball 1 is placed on a suction head 1 1 by vacuum 
suction, the ball 1 adsorbed to a lower surface of the head 
made of transparent material such as glass or the like by 
illuminating it by an above light source 31 on a route for 
moving the head 1 1 to a work, which is observed from below 
by a camera, and the presence or absence of the ball 1 is 
discriminated. Thus, the ball 1 is observed as a dark image in 
the visual field of the camera and not is affected by the 
instability of the reflected light of the ball 1. Accordingly, 
even in the case of the ball 1 having a small diameter, the 
presence or absence pf the ball 1 can be discriminated 
effectively. Therefore, ijiis-picking up and mis-placing can be 
detected effectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] two or more adsorption which carries out vacuum adsorption of the conductive ball on the 
inferior surface of tongue — with the adsorption head in which the hole was formed The feed zone 
which supplies a conductive ball, and the positioning section which positions a work, A vertical- 
movement means to move the aforementioned adsorption head up and down, and a move means to 
move the aforementioned adsorption head to the positioning section from a feed zone, Have the 
camera which is formed in the path which an adsorption head moves and observes the inferior 
surface of tongue of an adsorption head, the inferior surface of tongue of the aforementioned 
adsorption head consists of a translucency material, and the conductive ball by which vacuum 
adsorption was carried out on the inferior surface of tongue of an adsorption head with the lighting 
from the upper part Loading equipment of the conductive ball characterized by being observed as 
**** with the aforementioned camera. 

[Claim 2] It is the loading technique of a conductive ball of carrying the conductive ball with which 
the feed zone of a conductive ball was equipped in a work. The process to which a inferior surface of 
tongue carries out vacuum adsorption of the conductive ball with which the aforementioned feed 
zone was equipped, and takes it up on the inferior surface of tongue of the adsorption head which 
consists of a translucency material. The process which locates this adsorption head above a camera, 
and the process which observes with a camera the conductive ball by which vacuum adsorption was 
carried out as **** the lighting from the upper part on the inferior surface of tongue of the 
aforementioned adsorption head, The loading technique of the conductive ball characterized by ^ 
including the process which judges the existence of a conductive ball based on this observation x 
result. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 
the loading technique of a conductive ball of carrying out vacuum adsorption of the conductive ball by 
the adsorption head, and carrying it in a work. 
[0002] 

[Prior art] Carrying a conductive ball in the front face of works, such as a chip and a substrate, and 
manufacturing the work with a bump is known. Moreover, the technique using an adsorption head as 
technique of carrying a conductive ball in a work is learned, the adsorption formed in the inferior 
surface of tongue of an adsorption head in the conductive ball with which the container etc. was 
equipped with this technique — it is the technique of carrying out vacuum adsorption, taking up to a 
hole, and carrying out migration loading at a work [ much ] 

[0003] however, such an adsorption head — all adsorption — it does not restrict carrying out 
vacuum adsorption of the conductive ball to a hole, but is easy to generate a pickup mistake 
moreover, the thing by which, as for the conductive ball which the adsorption head took up, the all are 
not necessarily carried in a work — not restricting — a place mistake — adsorption of an adsorption 
head — although the conductive ball which becomes a hole as residual adhesion was carried out is 
also produced, a work serves as the defective which lacked the conductive ball in that case 
[0004] Then, the technique of observing with a camera was conventionally used as technique of 
detecting a pickup mistake or a place mistake. This technique illuminates the inferior surface of 
tongue of an adsorption head with the downward light source, and judging the existence of a 
conductive ball was performed by detecting the brightness of light reflected from a conductive ball by 
observing with a camera. 
[0005] 

[Object of the Invention] However, it was minor^diameter-tended toize a conductive ball, and the 
following problems had produced it with the method of detection of the conventional pickup mistake 
and a place mistake in connection with this. That is, while the amount of light reflected from a 
conductive ball decreased by minor-diameter-ization of a conductive ball, when dispersion in the 
reflected light for every conductive ball becomes large and this reflected light is observed with a 
camera, the brightness of the conductive ball on a screen is not stabilized. 

[0006] For this reason, it becomes difficult to detect stably the existence of the conductive ball of 
the inferior surface of tongue of an adsorption head with the brightness of the reflected light. Thus, 
with the conductive ball of a minor diameter, there was a trouble of being hard to detect pick 
******** and a place mistake certainly. 

[0007] Then, this invention aims at offering the loading equipment and the loading technique of a 

conductive ball that a pickup mistake and a place mistake are certainly detectable. 

[0008] 

[The means for solving a technical problem] two or more adsorption whose loading equipments of the 
conductive ball of claim 1 publication carry out vacuum adsorption of the conductive ball on the 
inferior surface of tongue — with the adsorption head in which the hole was formed The feed zone 
which supplies a conductive ball, and the positioning section which positions a work, A vertical- 
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movement means to move the aforementioned adsorption head up and down, and a move means to 
move the aforementioned adsorption head to the positioning section from a feed zone, It has the 
camera which is formed in the path which an adsorption head moves and observes the inferior 
surface of tongue of an adsorption head, the inferior surface of tongue of the aforementioned 
adsorption head consists of a translucency material, and the conductive ball by which vacuum 
adsorption was carried out was observed by the aforementioned camera as **** with the lighting 
from the upper part on the inferior surface of tongue of an adsorption head. 

[0009] The loading technique of the conductive ball claim 2 publication is the loading technique of a 
conductive ball of carrying the conductive ball with which the feed zone of a conductive ball was 
equipped in a work. The process to which a inferior surface of tongue carries out vacuum adsorption 
of the conductive ball with which the aforementioned feed zone was equipped, and takes it up on the 
inferior surface of tongue of the adsorption head which consists of a translucency material, The 
process which locates this adsorption head above a camera, the process which observes with a 
camera the conductive ball by which vacuum adsorption was carried out as **** the lighting from the 
upper part on the inferior surface of tongue of the aforementioned adsorption head, and the process 
which judges the existence of a conductive ball based on this observation result are included. 
[0010] 

[Gestalt of implementation of invention] According to this invention of the above-mentioned 
configuration, by observing with a camera the conductive ball by which the inferior surface of tongue 
of an adsorption head where a inferior surface of tongue consists of a translucency material was 
adsorbed from a lower part with the lighting from the upper part, and observing a conductive ball as 

even if it is the conductive ball of a minor diameter, the existence of a conductive ball is 
certainly detectable. 

[001 1] (Gestalt 1 of enforcement) The flow chart with which drawing 1 shows the front view of the 
loading equipment of the conductive ball of the gestalt 1 of enforcement of this invention, and the 
cross section of the adsorption head of the loading equipment of this conductive ball, drawing 3 , and 
drawing 4 show an operation of the loading equipment of this conductive ball in drawing 2 , drawing 5 
(a), and (b) are the picture image views under [ of the loading equipment of this conductive ball ] 
adsorption head. 

[0012] First, with reference to drawing 1 , the whole loading equipment structure of a conductive ball 
is explained, drawing 1 — setting — 11 — an adsorption head — it is — the inferior surface of \ 
tongue — adsorption — a hole — much 11a is ****ed This adsorption head 11 is held at the block 
12. The guide rail 14 prepared in the side face of a bracket 13 is equipped with the block 12 free \ ) 
[ vertical movement ]. The nut 15 is formed in the block 12 in one, and the feed screw 16 '' 
perpendicular to a nut 15 is ****ing. Therefore, if the Z-axis motor 17 carries out a right reverse 
drive and a feed screw 15 carries out a right reverse rotation, the adsorption head 1 1 will be guided 
at a guide rail 14, and will move up and down. 

[0013] The nut (not shown) prepared in the tooth back of a bracket 13 is ****ed to the level feed 
screw 18. 19 is the hold table of a feed screw 18. Therefore, if the X-axis motor 20 carries out a right 
reverse rotation, the right reverse rotation of the feed screw 18 will be carried out, and the horizontal 
displacement of the adsorption head 1 1 held at the bracket 13 will be carried out to longitudinal 
direction. The adsorption head 1 1 is connected to the pneumatic-pressure unit 9 through the tube 8. 
[0014] The feed zone 21 of a conductive ball is formed down the move way of the adsorption head 
11. This feed zone 21 consists of a container, and is supported by the box 22. Many pores 23 are 
formed in the pars basilaris ossis occipitalis of a feed zone 21. The box 22 is laid in the pedestal 24 
and the gas blow-off machine 25 is installed in the interior of a pedestal 24. Gases, such as air which 
blew off from the gas blow-off machine 25, are supplied to a feed zone 21 from a pore 23 (refer to 
dashed-line arrow head), the conductive ball 1 is made to fluidize according to the normal atmosphere 
difference, and when the adsorption head 1 1 performs a vertical operation in the status, on the 
inferior surface of tongue, the adsorption head 1 1 carries out vacuum adsorption of the conductive 
ball, and takes it up. 

[0015] The positioning section 26 of the substrate 5 as a work is formed in the side of a feed zone 
21. This positioning section 26 ******s X table section 27 and Y table section 28, installs the 
clamper 29 which clamps a substrate 5 in the upper part further, and is constituted. If the motor Mx 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web.cgLejje 



2002/06/03 



of X table section 27 drives, a substrate 5 will be moved in the orientation of X f and if the motor My 
of Y table section 28 drives, a substrate 5 will be moved in the orientation of Y. Thus, the position is 
adjusted by carrying out the horizontal displacement of the substrate 5. 

[0016] The camera 30 is formed down the move way from the feed zone 21 to the positioning section 
26. A camera 30 observes the inferior surface of tongue of the adsorption head 11. The light source 
31 which irradiates the adsorption head 1 1 from the upper part is formed in the upper part of a 
camera 30. 

[0017] Next, the structure of the adsorption head of the loading equipment of a conductive ball is 
explained with reference to drawing 2 . In drawing 2 , the optical diffusion plate 33 manufactured with 
the quality of the materials, such as a white acrylic, is formed in the top of the barrel 32 of the 
adsorption head 1 1. The optical diffusion plate 33 diffuses the light which irradiates from the upper 
part and is penetrated caudad. The inferior surface of tongue of a cylindrical surface 32 is equipped 
with the adsorption plate which comes to combine the plate of a translucency two upper and lower 
sides, suction of the path smaller than the diameter of the conductive ball 1 on the upper adsorption 
plate 34 — a hole — 1 1a is formed moreover — the lower adsorption plate 35 — suction — a hole - 

- the position which corresponded with 11a — the guide of the conductive ball 1 a hole — 

opening of the 35a is carried out Moreover, the suction way 36 connected to the source (outside of 
drawing) of vacuum suction is established in the side face of a barrel 32. carrying out vacuum suction 
from the suction way 36 — a guide — a hole — the conductive ball 1 close to 35a is caught by the 
suction force, and vacuum adsorption is carried out 

[0018] If the adsorption head 11 ****s the inferior surface of tongue of the adsorption head 11 with a 
camera 30 in the status that it is located underneath the light source 31 and illuminated from the 
upper part with the light source 31, the light diffused with the optical diffusion plate 33 will penetrate 
the adsorption plates 34 and 35 of a translucency, and will reach a camera 30. On the other hand, 
light is intercepted, and the fraction of the conductive ball 1 by which vacuum adsorption was carried 
out at the adsorption plates 34 and 35 of the inferior surface of tongue of the adsorption head 1 1 
does not reach a camera 30, but is observed as **** within the visual field of a camera 30. 
[0019] The loading equipment of this conductive ball consists of the above configurations, and 
explains the operation with reference to each drawing in accordance with the flow of drawing 3 and 
drawing 4 below. First, the adsorption head 1 1 is moved to the upper part of the feed zone 21 of a 
conductive ball (ST1X subsequently, the adsorption head 1 1 downs (ST2) and the bulb for vacuum 
adsorption makes it open ~ having (ST3) — adsorption — a hole — 1 la is adsorbed in the 
conductive ball 1 The adsorption head 1 1 is raised after that (ST4), and, subsequently to the upper 
part of a camera 30, the adsorption head 1 1 is moved (ST5). The height of the adsorption head 1 1 is 
set so that the inferior surface of tongue of the adsorption head 1 1 may enter in the focal distance of 
a camera 30 at this time. 

[0020] Next, the adsorption head 1 1 is stopped and the inferior surface of tongue of an adsorption 
head is ****ed with a camera 30 (ST6). this image data — being based — adsorption — a hole — it 
detects whether the conductive ball 1 exists in the position of 1 1a (ST7) drawing 5 (a) — adsorption 

— a hole — the status that one of the 1 1 a (with a circle [ white ] shows) is not adsorbed in the 
conductive ball 1 is shown subsequently, adsorption — a hole — it detects whether the excessive 
conductive ball 1 exists in the position of an except (ST8) ST7 — adsorption — a hole — pick 
******** is reported, when a conductive ball is not detected by either of the 1 1a, and when the 
conductive ball 1 excessive at ST8 is detected (ST1 7) 

[0021] Next, when there is no above-mentioned pickup mistake, it moves to the following loading 
operations. The adsorption head 1 1 is first moved above a work (ST9), subsequently the adsorption 
head 1 1 is dropped (ST10), and the conductive ball 1 is carried on a work (ST1 1). 
[0022] Subsequently, the adsorption head 1 1 is raised (ST12), the adsorption head 1 1 is moved to the 
upper part of a camera 30 (ST13), and the adsorption head 1 1 is stopped. The height of the 
adsorption head 1 1 is adjusted so that the inferior surface of tongue of the adsorption head 1 1 may 
be in 30 focal distances of a camera at this time, next, the camera 30 — the inferior surface of 
tongue of the adsorption head 1 1 — ****ing (ST14) — all adsorption — a hole — it detects the 
conductive ball 1 of 1 1a being carried and having stopped whether existing in a inferior surface of 
tongue (ST15) When the conductive ball 1 does not exist, there is no place mistake and it ends a 
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loading operation. A place mistake is reported when the conductive ball 1 exists (ST16). Drawing 5 (b) 
shows the example which exists, without carrying one conductive ball 1 in the inferior surface of 
tongue of the adsorption head 1 1. 

[0023] Thus, by observing the conductive ball 1 as **** within the visual field of a camera 30, there 
is no instability of the brightness by the ununiformity of the reflected light of the conductive ball 1, 
therefore also by the case of the conductive ball of a minor diameter, it is stabilized and the 
conductive ball 1 of adsorption head 1 1 inferior surface of tongue can be detected. 
[0024] (Gestalt 2 of enforcement) Drawing 6 is the cross section of the adsorption head of the 
loading equipment of the conductive ball of the gestalt 2 of enforcement of this invention. In drawing 
6 , the upper part of the casing 40 of adsorption head 1 V is equipped with the light source 41. The 
inferior surface of tongue of casing 40 is equipped with the adsorption plate which comes to combine 
plates, such as ground glass, two upper and lower sides, the upper adsorption plate 42 — suction — 
a hole — 11 'a is formed moreover — the lower adsorption plate 43 — suction — the position which 
corresponded with the hole — the guide of the conductive ball 1 — a hole — opening of the 43a is 
carried out Moreover, the suction way 44 connected to the source (outside of drawing) of vacuum 
suction is established in the side face of casing 40. carrying out vacuum suction from the suction way 
44 — a guide — a hole — the conductive ball 1 close to 43a is caught by the suction force, and 
vacuum adsorption is carried out 

[0025] If the light source 41 is turned on, the lighting light of the light source 41 will be diffused with 
the adsorption plates 42 and 43 which consist of ground glass. Although the light which irradiates 
from the upper light source 41 and was diffused by ground glass when the inferior surface of tongue 
of adsorption head 1 1 ' was ****ed with the camera 30 where adsorption head 1 1 ' is located in the 
upper part of a camera 30 reaches a camera 30, light is intercepted and the fraction in which the 
adsorption plates 42 and 43 were adsorbed in the conductive ball 1 does not reach a camera 30. 
Therefore, the conductive ball 1 by which vacuum adsorption was carried out is observed as **** 
within the visual field of a camera 30 on the inferior surface of tongue of adsorption head 1 1 Thus, 
the conductive ball 1 by the camera 30 can be detected by building the light source 41 in adsorption 
head 11', without needing the space which arranges the light source separately. 
[0026] 

[Effect of the invention] Since according to this invention the conductive ball by which the inferior 
surface of tongue of an adsorption head where a inferior surface of tongue consists of the quality of 
the material of a translucency was adsorbed is observed with a camera from a lower part with the • 
lighting from the upper part and a conductive ball is observed as **** Even if it is the conductive balK 
of a minor diameter, the existence of a conductive ball can be detected certainly, the pickup mistake 
at the time of adsorption and the place mistake at the time of loading can be detected, and a 
conductive ball can certainly be carried on the electrode of a work. 



[Translation done.] 
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